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AO/IOTO 

(57) MaoSpoTOHMo othocmtcjt k nopoflopoopy- 
ujaioiueMy MHCTpyMenty 6ypeHMa CKoa- 
xmh. Ue;?b*- noBwuieHjie AonroBeHHOCTii 
Ao/iOTa nyTeM paBHOMepnoro pacnpeAe/jeHwa 
HarpyaKw Ha oce onopw. Bvdobob Tpexuiapo- 



, . urei*Hoo /ibiiOTo coflepaair zianw c qon^oMH m 
... CMOHTupooaHHbie Ha hmx nocpeACfBOM onop 
luapouiKM. ll/apouiKM C0Aepx<aT OAMHaxoBoe ' 
KO/iMMeCTBO nopoAo pa3py Lua ioimmx BeHUba 4, 
5 ti 6, yAaiieHHbtx ot ocw ao/iOTa Ha paaHoe 
pacctoflHiie. w nepM<J)epn«Hue bbhuu 7, paB- 
HoyAa/ieHHue or ocu ao/iotb. fl/wnw Tpex co- 
: ceAHwx BeHqoB It, 12 m I3 nepBofl, BTopoft m 

TpeTbefi tUapODJeK CBA33HU C COOTBSTCTByK)- 

immm paccTOflHueM cepeAwHu amx bbhuob ot 
ocw AO/iOTa rf, r2 w nj c/ieAyiomwM coothouib- 
HweM firH2CH3ft; n+H /.& < re; r2+l2/2<r3. 
ripw pa6oTe AO/iOTa o6ecneMMBaeTCJi paBHo- 
MCpHoe pacnpeMe/idHnu Harpy3KH Ha see ono- 
pbr3a cHeTpa3pyuieHM^ BeHuaMwoAHHaKOBbix . 
no ri/ioLuaAw Ko/ibLjeBwx 3oh 3a6oa. 3to cno- 
co6ctByeT nOBbiuieHtiio AonroBeMHOcrw ao/io- 
T3. 2 Mn. • 



liMQpMKQ 
iWQpOUlKQ 



2> 



Li. 
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H3o0peTeHne othocmtca k nbpOAOpaapy- 
. ujawmeMy MHCTpyMeHTy BypeHws ckb3- 

XWH. 

Ue/ib M3o6peTeHHfl - noBUiueHue fxonro- 
oeMMOCTM AO^OTe nyTeM paoHOMepHorp pac- 
npefle/ieHHR Harpy3KM Ha Bee onopu. 

Ha <t>nr. .1 npeACTaa/reHa pa3sepTKa aia- 
poiueK flo/ioTa; Ha qW. 2 -cxeMa nepeKpbiTMfl 

aa6oa nopOflppaapyuj3KDU4MMw seHuaMM f\Q- 
nora. . \ 

BypoBoe* TpexuiapoiueHHOe ao/ioto co- 
Aep^KMT nanbi c uan<J>aMw (hb npeACTaa/ieHbi) 
MCMOHTMpooaHHbie Ha mmx nocpeACTBOM onop 
caMOOMMiMajotunecfl ujapotiJKM 1.2 m 31 LUa- 
pdtuKM coAepJKaT oAwnaKOBoe KO/mnecTBO no- 
pOA0pa3pyuj'a(OiUMX BeHtjOB 4, 5 w 6, 
yAa/ieHHux ot och AO/iOTa Ha paaHoe paccro- 
AHMe, n nepw<J>epnflHbJe seHqbi 7, paBHoyAa- 
zieHHwe ot ocw AO/ioTa. ^/imhu Tpex coceAHwx ^ 
B6H140B h, fe w to. npuHaA^exoiunx cootb6tctt 
B6HH0 nepsofi,. BTopofi m TpeTbero'ujapbiiJKaM, •• 

CBH3aHbl C COOTBeTCTByiO'mHMM paCCTOaHMflMM 
CepeAWH 3TWX B6HL4OB OT OCH AOAOTa ri, T2 H HJ 
C/ieAyWlMMMM COOTHOUieHMflMW: 

hf 1=l2f2 cs l3»3; 

Byposoe TpexujapouieHHoe aoaoto pa6o- 

TOOT C/IOAy»OlMMM 06paOOM. 

npn BpamsHMn noA H'arpy3K0A 6yposoe 
ao/ioto sa OTpe30K BpeMSHM yr/iy6/tfleTCn Ha 
BeAHMMHy Ah, npn stom K3Mj\hiH BeHeu Aono- 
Ta. KpoMR nfipwcjiepiiRHux, paapyuiaRT rnnto 
Ko/ibueByio 30Hy ujwpuHOfl, paBHOfl pj\we 
3y6beB, T.e. ujupMHe aenua. , 

$u~2 TV nHu. K 2. 3: 2.....^ 

nocKoabKy a^« AO/?OT.TnnoB X", T" m "K" 
MexaHM3M paspyiueHvtn 3a6oa 67ih3ok k ba3b- 
flUBaHMio, to AMcnepCHOCTb uj/iaMa cmrraeTCfl 
OAMHaxoBO^ aha coceAHux BeHi^oB. TorAa bc« 
pa6oTa no paspyiueHHio 3a6on onpeAe/iaeTcn: 
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HarpyaKa 3y6uoa Pij luapoiuxM a Ka^AbiA 

MOMeHT BpeMBHH 33BWCMT OT yCHOBMM KOHT3K" 

TMpOBaHMji 3y6bes ocTaBWHxcsi Be h 1408 m seH- 
Uob Aayx Apyrux ujapouieic. 3ts HarpysKa 
mmcct MMny/ibcriuft xapaxi ep, cn/ibMO KO/ieO- 

/iGTCfl nO. B6/1MHHH6 M MM66T BepOflTHOCTHOS. 

pacnpeAe/ieHne. nosTOMy Harpy3Ka senua 3a 
BpeMn ■ At oueHUBaeTCfl cpeAHeB3BeujeHH0w 
Qe/iM'iMHoO: ' • 



Pij 



'2 p. 

_k=1 



<5tK 



At 



15 



20 : 



25 



TAB Pk - B6/1M4WH3 K-TO WMnyAbC3 Harpy3KM, 
AeMCTaytomei^ Ha 3y6eu; • 
zy - mmcao 3y0uoB BeH.ua; 
J otk ~ AflMTeiibHOCTb mm ny/ibca. 
. . TorAa pa6oTa, coBepiuaeMaa IJ-m BeHqoM 
tuapouiKM npM paapyuuennn CBoeA KO/ibi^eBOfl 
3pMw Ha r;jyG«My All, utipeAts/iHtJTcn; 

AAirUPtj.Ah. 

r,qc U — Koa<^4)MnMCi»T_nponopLinonanbMocTn. 

C/ieAOB3Te/ibHo, Pij ^ AAjj ^2jt. nj-lij. 
CpeAHeB3BeujeHHa« Harpysxa Ha KaM^yio 
ujapoLUKy paBHa: . 



30 



Pi» £ Pij 
J==i . 



M,2,3;J=1,2 n. 



35 



40 



- riocKO/ibKy ncpn4>cpnMHan KO/ibt^eaaM /jo- 
/i« pa3pytuaeTcs oahobpbmohho tpgmji BeHija- 

MW UJM pMHO^ In KaXAbl R C OA^HaKOBblM MMC/TOM 

3y6i40B, to BoenpMHMMaeMafl Harpy3xa PinSy- 

kobom Harpyx<eHHOCTw onop wapoiueK HyxcHO 
noTpeBosaTb BbinoAHennw ■ 



X P»j« const 



1-1,2. 3. 



45 



AA=|i § 
/ I=1J=1 



/ 



Sjj. Ah =^Ah ^R 2 



yAosneTBopnTb TaKOMy* yc/iOBwo Mox<eT 

AO^OTO, O KOTOpOM Tf)M COCBAH^X DBHt^O, HpM- 

Hajviex<aiAMe 1, 2-^ m 3-« uiapoiukaM m pacno- 
iioxeHHbie no Mepe yAaneHMH ot lienjpa 3a66n 
rAe K03<t)<t>MUMeHT, noKaabiBaiomMfl 3aTpa- 59 Ha paccTOAHwe run* n* paapyuiaiOTOAMHaKO- 
Ty SHeprnii na pa3pyuieHne eAvtHViuu o6b6Ma awe no nnoinawA ko/ibueBbie 30Hbi. T.e. • 
noporiw; . 

R - paAwyc aa6on. Si|-S2j*-S3j^lij • rij="l2jrr2j=bjr3j. 

. Cor/iacHo 3aK0H3M PMfrviHrepa m KMpnw- 
4e8a.pa6oTa t Bbino/iHj? eMail IJ bchmom npn 55 .Jjl. ^ - ^ Is 

ymyO/ieHww Ha Ah oripeAe/vieTC*: • 



rz\< roj: 



AAij =|.Ah2^rrij • l.q 



B t3kom ao/ioto oSecneMMBaeTCfl oamh3- 
Kosaa Harpy3xa, Ae»CTByioman Ha ace onopu 
ujapouieic. ".*''■ _ 
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OopMy/ia M3o6pereHMfl 

. BypoaoeTpexiuapoujeMHoeAO/iOTO. BK/1K3- 
Mdtoiuee /lanu. c uan<f>aMM, ycTaHOB/ieHHue Ha. 
hux nocpeACTBOM onop, caMOOHumaraiMuecfl 
ujapoiutcH c OAnnaKOB«M ko/ihhcctbom nopo- 
A0pa3pyujaiOLUMX eeHUOB, k3>kaww m3 koto- 
pux, KpoMe nepw$>epwflHoro, .yaa/ieH ot ocm 
AO/iOTa Ha pa3Hoe paccTOHHwe, a nepn4>epw?i- 
HUM seneu Ha Bcex wapouiicax paaHoyAa/ieH 
ot ocu Ao/ioTd, OT^Mwaiomeecfl. TeM, hto, 
c ue/ibfb noBwiueHMfl AO^iroBeMHocTw Ao/icnra • 
nyTeM paenoMepHoro pacnpeAe/ieHHfl narpy3- 
kh hb Bee onopw, nopOAOpa3pytuaioinMe seH- 
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Ubi Bbino/iHeHbi paaHOA aamhu. npw stom a/im- 
Hbl TpeX COCCAHMX B6HI4OB It, I2. to, npMHaA^e- 
>KaiUMX COOTBBTCTBeHHO nepBOA; BTODOH M 

TpeTbeft ujapomxaM, CB&3aHbi c cootb BTcrByio^ 

IAMMM paCCTOflHMflMM CepeA^H 3TMX BeHUOB OT 
OCM A0/10T3 H, 17. O C/lBAyK>mHMM COOTHOWe- 

huamm; 

If •■ ■ . 
r2+f <T3: * 




C0CT3BHTe/lb A. HwKOJiaBB 

Pcaoktop M. EatiAypa • TcxpcA M,MoprcHTa;T KoppexTpp T.navivift 
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(54) TRICONE DRILL BIT 

(57) The invention is a rock-breaking tool for drilling wells. The goal of the invention is to increase the 
service life of a drill bit through an equal distribution of the load on all bearings. The tricone drill bit 
contains legs with journals and cutters mounted on them by means of bearings. The cutters contain an 
identical number of rock-breaking rows 4, 5, and 6, which are different distances from the drill bit axis, 
and peripheral row3 7, which arc equidistant from the drill bit axis. The lengths of the three adjacent rows 
CI, £2, and £3 of the first, second, and third cutters are related to the corresponding distance of the middle 
of these rows from the drill bit axis rl, r2, and r3, with the following ratio: Clrl=C2r2=Og3; rl+H / 2 < 
r2; r2+i2 / 2 < r3. Drill bit operation provides an equal distribution of the load on all bearings by means 
of the rows breaking up circular bottomhole areas that are identical in area. This contributes to increasing 
the service life of the drill bit. 2 illustrations. 



Fig. 2 
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The invention relates to a rock-breaking tool for drilling wells. 

The goal of the invention is to increase drill bit service life through an equal distribution of the 
load on all bearings. 

Figure 1 shows a developed view of the drill bit cutters; figure 2 shows a diagram of the 
bottomhole coverage by the rock-breaking rows of the drill bit. 

The tricone drill bit contains tegs with journals (not shown) and self-cleaning cutters 1, 2, and 1 
mounted thereon by means of bearings. The cutters contain an identical number of rock-breaking rows 4, 
5, and 6, which are located at different distances from the drill bit axis, and peripheral rows 7, which are 
equidistant from the drill bit axis. The lengths of the three adjacent rows tl, £2, and £3, which correspond 
to the first, second, and third cutters, are related to the corresponding distances of the middle of these 
rows from the drill bit axis rl, r2, and r3, with the following ratios: 

«rl=t2r2=t3g3; 

rl+Cl / 2<r2; r2+£2/2<r3. 

The tricone drill bit operates in the following manner. 

When turning under a load, the drill bit penetrates by the value of Ah over the time interval. Each 
row of the drill bit, except for the peripheral rows, break up their own circular area by a width equal to the 
length of the teeth, i.e., the width of the row. 



Since the rock-breaking mechanism of drill bits of type "C", "T" and "K" is close to the 
penetration, the drilling fluid dispersion is considered identical for the adjacent rows. Therefore all of the 
work to break up the bottomhole is determined by; 



where £ - a factor demonstrating energy losses for breaking up a volumetric unit of rock; 
R - bottomhole radius. 

According to Rittenger's and Kirpichev's laws, the work being performed by the lj-th row when 
penetrating by Ah is determined by: 



The load on the cutter teeth Plj at each moment of time is dependent upon the contact conditions 
of the teeth of the remaining rows and the rows of the two other cutters. This load has a pulsed nature, 
which fluctuates greatly in value and has a probabilistic distribution. Therefore, the row load over time At 
is estimated by the average weighted value: 



Sij«2 tfnHij* M, % 3; J-1. 2„. M n. 




I=1J=1 



2 Pk -<5t K 



where Pk - the value of the k-th pulse of the load acting on the tooth; 
zlj - number of teeth of a row; 
6tk - pulse duration. 
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Therefore, the work being conducted by the lj-th cutter row when breaking up its own circular area for a 
depth of Ah is determined by: 

Mir UPij,Ah> 

1691497 

where U - proportionality factor. 
Thus, [formula] 

The average weighted load on each cutter is equal to: 

Pr § h M f 2,3; |- 1.2 n. 

Since the peripheral circular fraction is hroken up simultaneously by three rows with a width of 
In, each with an identical number of teeth, then the appreciable load Pin will be identical. Thus, for an 
identical loading, the cutter bearing must meet: 

5 Pjj- const W, 2,3, 

This condition can he met by a drill hit in which three adjacent rows belonging to the 1 st , 2 nd , and 
3 rd cutters and located at a distance of rl, r2, and r3 from the bottomhole center, break up circular areas 
that are identical in area, i.e: 

in which case i^Urij< f2J J + t2J< 

This type of drill bit provides an identical load on all cutter bearings. 
CLAIM 

A tricone drill bit, including legs with journals, self-cleaning cutters installed thereon by means 
of bearings and which have an identical number of rock-breaking rows, each of which, except for the 
peripheral ones, is located at a different distance from the drill bit axis, while the peripheral row on all 
cutters is equidistant from the drill bit axis, is distinctive in that, in order to increase the drill bit service 
life through an equal distribution of the load on the individual bearings, the rock-cutting rows are of equal 
length, and the lengths of the adjacent rows U, £2, arc O, which belong to the first, second, and third 
cutters, respectively, are related to the corresponding distances of the middles of these rows from the drill 
bit axis, rl, r2, and g3, with the following ratios: 

It - 
b 
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Fig. 1 
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